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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 , 6, 26-27, 29, 33-34 and 36 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Maekawara et al. (US 6,121,993) in view of Uebbing et al. (US 
4,982,203). 

Maekawara et al. discloses an image forming apparatus and a method for 
tailoring light output from light emitting diodes (LEDs) in a printer that exposes a 
charged photosensitive member to light from the LEDs, the method comprising 
calculating a light-output correction for each of a plurality of subsets of the LEDs, each 
light-output correction being calculated based at least upon factors pertaining to (a) a 
light output from the LED subset associated with the light-output correction being 
calculated (the correction means carries out the light quantity correction by dividing 
plural light emitting elements into a plurality or groups to adjust the light quantity of each 
group) (col. 4, lines 24-37), and (b) an average light output from the plurality of subsets 
of the LEDs (the photosensor is provided for each group of the light emitting elements 
and measures an average of the emitted light quantity for each group and the light 
quantity corrector corrects the quantity of light of each group so as to make the average 
of emitted light intensity of each group equal) (col. 4, lines 38-50) (col. 43, lines 43-48), 
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wherein each of the plurality of subsets of the LEDs includes more than one LED (Fig. 
7). 

Maekawara et al. teaches adjusting the light intensity of the plural groups of 
LEDs by providing a constant current or voltage source and adjusting the emission time, 
and fails to teach adjusting the light output from the LED subsets as a function of 
applied voltage or supplied current in accordance with their corresponding light-output 
corrections, each emission correction facilitating correction of the radiation emission 
from its associated recording element subset as a function of applied voltage (claims 1 
and 6), the factors pertaining to the above-mentioned (a) and (b) including linear 
functions of light output versus applied voltage or supplied current (claims 26 and 33), 
non-linear functions of light output versus applied voltage or supplied current (claims 27 
and 34). 

Uebbing et al. discloses an apparatus and a method for providing correction for 
amount degradation in the light output of the light source in an electrophotographic 
recording device, wherein to obtain the amount of compensation for degradation in light 
output, the average amount of light output for the printhead is measured at various 
temperatures and as a function of the supplied current, the supplied current being 
provided by varying the system reference voltage V R (col. 2, line 51 to col. 3, line 2) (col. 
6, lines 24-65). Uebbing et al. further teaches the amount of compensation for the light 
output of the light recording elements including a factor as a linear function of light 
output versus supplied current (i.e., factor x. I, where I is the supplied current and x the 
current non-linearity coefficient) (see Equation (4) at col. 6, line 34). Uebbing et al. 
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further teachs that alternatively, the amount of compensation for the light output of the 
light recording elements including a factor as a non-linear function of light output versus 
supplied current (using partial derivatives as in Equation (6) at col. 7, line 5) (col. 6, line 
66 to col. 7, line 15). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to modify the device of Maekawara et al. by providing the 
amount of compensation for the light output of the light recording elements as a function 
of the applied voltage or supplied current as taught by Uebbing et al. The motivation for 
doing so would have been to accurately correct the light output of the light recording 
elements through a range of the supplied current such that the uniform light output of 
the printhead is more suitable for precision gray scale printing as suggested by Uebbing 
etal. 

With regard to claims 29 and 36, Maekawara et al. further teaches the calculating 
step involving using difference data describing a difference between a factor pertaining 
to (a) and a factor pertaining to (b) (the correction of the light intensity of the plural 
groups of LEDs involves measuring the emitted light quantity for each group and 
calculating the average of the emitted light quantity for each group to correct the 
quantity of light of each group so as to make the average of emitted light intensity of 
each group equal, thus implying comparing the measured light quantity and the 
calculated average). 
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3. Claims 28 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Maekawara et al. in view of Uebbing et al., as applied to claims 1 and 6 above, and 
further in view of Kawabe et al. (US 5,812,176). 

Maekawara et al., as modified by Uebbing et al., discloses all the basic 
limitations of the claimed invention except for the factors pertaining to (a) and (b) 
including quadratic functions. 

Kawabe et al. discloses an image forming apparatus and a correction method for 
compensating the fluctuation of the exposure amount of each of the recording element, 
by measuring three times the brightness Ej of each of the recording element, calculating 
the averaged value E 0 of all brightness values to be used as the reference brightness E 0 
and forming the ratio of the measured brightness Ej and the reference brightness Ej, to 
be used as the compensation data Cj, to be used to alter the output emission of the 
target recording element to compensate for the fluctuation of the brightness of target 
recording element (col. 25, line 50 to col. 26, line 20). Kawabe et al. further teaches the 
brightness of one of the recording element can be calculated by using a quadratic 
function corresponding to characteristics of the used array of the LEDs (col. 24, line 47- 
55) (col. 25, lines 39-49). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to modify the device of Maekawara et al. by using the 
quadratic function corresponding to characteristics of the used array of the LEDs to 
derive the light amount of the target LED as taught by Kawabe et al. since Kawabe et al. 
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teaches this to be known in the art to use the quadratic function to obtain the same 
resulting amount of light for the individual light recording element. 

4. Claims 32 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Maekawara et al. in view of Uebbing et al., as applied to claims 1 and 6 above, and 
further in view of Bollansee et al. (US 5,640,190). 

Maekawara et al. in view of Uebbing et al. discloses all the basic limitations of the 
claimed invention except for the plural subsets including the plurality of LEDS includes a 
plurality of LEDS having substantially similar light-output-versus-applied-voltage or - 
supplied-current. 

Bollansee et al. discloses an LED printer whose print head includes a plurality of 
subsets of LEDs, wherein the average of light output of each subset is adjusted by 
providing a current proportional to the correction factor (col. 5, lines 17-23), and wherein 
the subsets of LEDs are grouped by classes having about the same correction factor 
(col. 11, lines 13-30). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to modify the device of Maekawara et al. by incorporating 
subsets of light emitting elements having similar light-output-versus-applied-voltage or - 
supplied-current as taught by Bollansee et al. The motivation for doing so would have 
been to allow the print head to provide a more uniform light distribution. 
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Response to Arguments 

5. Applicant's arguments with respect to claims 1 , 6, 26-29, 32-36 and 39 have 
been considered but are moot in view of the new grounds of rejection. 
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